The purpose of this literature review was to provide an overview of resilience for the purpose of informing potential intervention designs that may benefit older adults. While numerous reviews have focused on various specific aspects of resilience, none have provided the necessary information required to design an effective resilience intervention. Research examining resilience suggests that older adults are capable of high resilience despite socioeconomic backgrounds, personal experiences, and declining health. Thus opportunities to inform interventions in this area exist. Research studies have identified the common mental, social, and physical characteristics associated with resilience. High resilience has also been significantly associated with positive outcomes, including successful aging, lower depression, and longevity. Interventions to enhance resilience within this population are warranted, but little evidence of success exists. Thus this review provides an overview of resilience that may aid in the design of resilience interventions for the often underserved population of older adults.
Introduction
The American Psychological Association (APA) defines resilience as "the process of adapting well in the face of adversity, trauma, tragedy, threats, or significant sources of stress," or "bouncing back" from difficult experiences. 1 The APA's definition of a process versus a stable personality trait (often termed resiliency) suggests that people have the capacity to build and demonstrate resilience, regardless of their socioeconomic backgrounds, personal experiences, or social environments. The debate surrounding resilience as a process versus a trait persists as a research topic, but the more common perspective emphasizes an adaptive process that can be developed. 2e5 Most studies of resilience have focused on at-risk children, adolescents, and military veterans who have had prolonged exposure to trauma, difficult sociodemographic environments, or other chronic stressors. 6 The focus among these various populations has been primarily on suicide risk. Yet with the increased graying of the population, a growing field of research has emerged on the concept of resilience among older adults and its role in successful aging. Successful aging has several components but is typically defined as freedom from chronic disease and disability, as well as high physical and mental functioning. 7 Adults age 65 years and older are currently the fastest growing age group in the US, dominated by Baby Boomers (those born between 1946 and 1964), with adults age 80 years and older growing most rapidly. In fact, US Census Bureau population data predict that by 2030, adults age 65 years and older will make up nearly 20% of the US population. 8 As such, there is growing interest in helping Baby Boomers reach old age with optimal health and minimal disability. Traditionally, in many Western cultures older age has been viewed negatively as a time of frailty, disability, declining function, and greater physical and mental limitations. 9e11 However, many older adults actually experience high wellbeing and quality of life, low stress, recovery from adversities, and consider themselves to be aging successfully despite the onset of chronic conditions. 7,9e12 In some studies, adults age 85 and older appear to have the same or greater capacity for resilience as those who are younger, 10,12e14 suggesting that resilience may also support longevity. To date, resilience has been primarily a research topic. Researchers have developed numerous scales to measure resilience with different populations. 15 Several common characteristics of resilience among older adults have been identified, including mental, social, and physical components, 5,7,10,11,13,14,16e23 indicating that resilience is multi-dimensional. High resilience later in life has been associated with optimal outcomes, such as reduced depression and mortality risk, 6,7,9,13,16,24e26 as well as better self-perceptions of aging successfully, 7, 25, 27 increased quality of life, and improved lifestyle behaviors. 6, 7, 9, 12, 16, 21, 22, 26 The purpose of this review is to provide an overview of resilience to inform the design of interventions for older adults. This review will examine 1) definitions and measurement scales of resilience; 2) characteristics associated with resilience; 3) positive outcomes; and 4) existing intervention strategies and/or programs to promote resilience.
Methods

Inclusion and exclusion criteria
A review of resilience scientific literature indicated no current intervention studies that provided an adequate template for a planned intervention. Thus the purpose of this review was to summarize what is currently known about resilience and to understand what aspects of the construct could be used to inform potential interventions for older adultsdcurrently not often a target for resilience research. Search methods were restricted in order to meet that specific purpose. Online search engines, primarily PubMed, Medline, Google Scholar, and a mainstream Google search, as well as reference lists of relevant articles, were utilized to identify reviews and research studies of resilience among older adult populations. Across these sources, the search focused on articles reporting relevant studies using variations of multiple search terms and phrases, including: resilience, resilience among older adults, resilience and seniors, resilience and Medicare, as well as similar combinations of these terms. In addition, search terms related to specific aspects of resilience were included, such as the following topics: definitions of resilience/defining resilience, prevalence of high resilience, resilience and health outcomes/outcomes of high resilience, characteristics of resilience, measuring resilience/ measurements of resilience, resilience scales, developing resilience, identifying resilience, older women and resilience/resilient older women, and resilience interventions/resilience initiatives/resilience programs.
Results of search
Among the reviews and research studies identified focusing on older adult populations, the majority of articles were published during 2005 or later. A few selected articles providing standard definitions or early groundbreaking work in resilience published earlier were included, such as those from the early 2000s or very late 1990s. Studies conducted in the US as well as international research were considered, although only those published in English. Regarding specific studies describing intervention design and implementation, few interventions focused on older adults with designed evaluations were identified, most of inferior quality lacking rigorous design, implementation, or evaluations. Furthermore, most studies described interventions in development or in informal settings with very small study populations, supplemented with discussions focused on strategies that could be effective in this area rather than programmatic elements per se. selected studies with smaller study samples that demonstrated promise were included for completion.
The following is a listing of the number of articles for each topic returned through searching PubMed; each search topic included several specific search terms and phrases. For brevity, only the results from PubMed are described here as it was the primary resource used and provided the vast majority of relevant papers: Finally, the search for relevant papers describing proposed resilience interventions or programs relied on a 2010 review of interventions along with updated single research studies; none of the intervention programs reached the level of randomized control studies.
Definitions and measurement scales
Various types and definitions of resilience have been described in the literature, as resilience is applied in different contexts similar to how constructs such as wellbeing are used. For the purpose of this review, establishing a definition of the resilience construct was critical to our purpose. The APA's definition as an adaptive process versus a stable personality trait has been generally accepted as a standard definition of resilience. Elsewhere, resilience has been explained as adaptation in the presence of an adversity or loss; an outcome following a stressful event. 28 Resilience has also been defined as the ability to maintain healthy psychological functioning during exposure to stressful life events, 29 the ability to retain physical or emotional health after a loss, 30 and resistance to psychological disorders while facing stress or trauma. 31 Several descriptions of resilience are similar to the APA's definition: bouncing back following adversity 14 ; the adaptive capacity to maintain independent functioning and wellbeing 32 ; negotiating, managing, and adapting to significant stressors or traumas 33 ; a pattern of functioning that demonstrates adaptation despite adversity 3, 5 ; and possession of perseverance, competence, strength, and protective processes. 34 Tools designed to measure resilience are based on the common characteristics aligned with these definitions. 12e14, 16,18,25,30,33,35e37 A comprehensive review of resilience scales suggested that the Brief Resilience Scale, Connor-Davidson Resilience Scale (CD-RISC), and Resilience Scale for Adults (RSA) potentially have the best psychometric ratings and strongest measurement qualities of those studied (Table 1) . 15 Nevertheless, in this review, Windle et al determined no true "gold standard" of the measures they evaluated. 15 Furthermore no more recent reviews of resilience scales to update Windle et al (2011) or to identify a gold standard measure of resilience from more recent publications were identified.
Levels of resilience
Resilience is generally defined by selected criteria to establish measures of high or low levels; thus it is appropriate to focus on high resilience and the characteristics associated with definitions of high levels of resilience. The levels of resilience among older adults vary depending upon the population examined and measurement scale used; high resilience has been reported in the range of 14%e35% (Table 2 ). In a study of adults age 50 and older, 14.5% of the sample was highly resilient based on General Health Questionnaire (GHQ-12) scores ( Fig. 1 ).
14 Results demonstrated that higher levels of resilience are associated with increasing age, suggesting that the younger old are not always as resilient as those who are older. Rates of high levels of resilience in other studies with older adults using the CASP-19 questionnaire, Connor-Davidson Resilience Scale 10-item (CD-RISC 10), and GHQ-12 range from 31% 16 to nearly 46%.
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Characteristics of high resilience
The key characteristics of high resilience among adults age 65 and older highlighted in the literature include mental, social, and physical factors ( 30, 42 may have particularly strong associations with high resilience and appear to be among the most frequently studied. Evidence of the mental characteristics associated with resilience in older adults has been reported in the literature. One study classified adults aged 68e82 years into resilient or vulnerable groups based on CASP-19 (Control, Autonomy, Self-Realization, Pleasure; 19 items) self-reported questionnaire responses. 16 Here, adaptive coping styles were strongly associated with high resilience (Fig. 2) , a finding that supports other research 7, 23, 25, 40 suggesting that adaptive coping styles are critical to older adults' capacity to recover from stressful events. In another study of both young (18e25 years) and older (>64 years) adults, low hopelessness and low depression (i.e., positive emotions, emotional regulation) were reported to be characteristics of high resilience in both age groups. 13 The opposite effect also occurred: a significant interaction between hopelessness and low resilience, supporting research elsewhere indicating a link between hopelessness and depression with low resilience. 7, 13, 43 This study also incorporated the social characteristics of resilience. Neither mental illness nor physical dysfunction predicted low resilience among those with strong social support, congruent with previous work showing that strong social networks may promote resilience. 14, 18 Similarly, social support both before and during an adversity appears to increase the likelihood of high resilience in older adults. 14 Social support has also been linked to positive emotions, with the thought that expressing positive emotions demonstrates an effort to maintain social connections and an interest in forming new ones. 28 Meanwhile, physical characteristics that tend to be associated with high resilience include independence in activities of daily living (ADLs), 17 being physically active, 42 and better physical health with fewer chronic conditions. 6, 17, 30, 44, 45 One study indicated that remaining physically active, with healthy nutrition, can promote resilience and improve the likelihood of high resilience. 17 In another study examining the relationship between weight, physical activity, and resilience, low resilience was strongly associated with obesity; weight management over time was identified as a characteristic of resilience. 44 Finally, while gender may not always predict resilience, it appears to be a factor. Research studies have demonstrated that 20 Older women appear to be particularly skilled at establishing and maintaining social connections, reaching out to help others, and connecting through volunteering and community involvement, all of which seem to support high resilience.
11,18,20
Outcomes associated with high resilience
Resilience research suggests a potential association with certain psychological and physical characteristics and optimal outcomes, such as higher quality of life, greater happiness, better mental health and wellbeing, successful aging, lower depression, longevity, and reduced mortality risk. Of these, higher quality of life, greater happiness, and lower depression are common outcomes associated with interventions. The key positive characteristics that have been associated with these positive outcomes of high resilience include strong coping skills, 10, 23, 25, 28, 40 Studies focusing on the potential health outcomes of having high resilience suggest that high resilience later in life can help older adults to achieve improved quality of life, better mental health, and overall self-perceived successful aging, despite the adversities they may face. 6, 7, 21 Other reported psychological outcomes of high resilience include greater happiness, wellbeing, and satisfaction with life; improved resistance to stress; and lower rates of depression. The combined psychological and physical characteristics of high resilience have the potential to ultimately impact the process of successful aging. 7, 25 Successful aging has been defined in terms of physical health and functioning, rather than psychological factors (i.e., quality of life, wellbeing), a perspective that essentially excludes those with declining health, multiple chronic conditions, and physical or ADL limitations. However, more recent perspectives suggest that achieving resilience should be the focus of aging, rather than striving for the traditional definition of successful aging. 2 Elsewhere, researchers have examined the relationship between resilience, successful aging, and physical activity, finding that those who are highly resilient are more likely to age successfully and thus are more likely to engage in activities often associated with successful aging, such as continuing to be physically active. 30 This concept provides further support for the idea that physically active older adults may be able to maintain their health and adapt to the challenges of aging with greater success.
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Finally, reduced mortality risk and increased longevity have been examined as potential outcomes of resilience. 26, 45 In one sample, researchers found that high resilience scores were significantly associated with lower risk of mortality, even among the very old (85 years and older). 26 These findings suggest that interventions to enhance resilience may improve longevity and have other positive effects on health. Resilience has been further examined as a contributor to longevity, with results indicating that resilience is most impactful at very advanced ages. 48 In this study, respondents aged 94e98 years with high resilience were 43.1% more likely to reach 100 years than those with low resilience. In addition, those aged 100 years and over were the most resilient among the older groups after controlling for confounding variables including health status, suggesting that resilience contributes to longevity among the very old. Achieving the optimal outcomes tied to high resilience may require consideration of the unique adversities common to later life. The adversities that older adults face vary in number, severity, and significance, from changes in daily routine to loss of a spouse. Some older adults respond to multiple challenges by suffering chronic distress, depression, and declining health, while others are able to adjust with temporary reactions and return to their previous level of normal functioning within a brief period of time. 17, 24 Research suggests that an accumulation of adversities throughout life may offer opportunities for resilience, build confidence in meeting challenges, and thus improve outcomes later in life. 4, 20 Still, it remains unknown why some older people cannot weather life's hardships as well as others, 17 thus it may be beneficial to consider that different adversities influence the types of resilience interventions needed.
Interventions to build and strengthen resilience
Research suggests that opportunities exist to help older adults improve resilience late in life. 22, 30 To date, however, much of the Fig. 2 . Social support and coping styles among the resilient. 16 Social support and coping styles are two of the most studied characteristics of resilience. Here, study participants were grouped as resilient or vulnerable based on QOL CASP-19 scores. All analyses were adjusted for age, sex, and income.
research has focused on developing measurement scales and identifying characteristics of resilience as summarized above; no longitudinal studies found to date have tracked changes in resilience over time among older adults. One review examining programs to promote resilience identified very few peer-reviewed publications describing resilience interventions. 49 The programs described target primarily at-risk or disadvantaged younger age groups, with minimal attention given to older adults (Table 4) . 49 As an example, one intervention aiming to promote resilience and achieve positive mental and physical outcomes targeted middle and high school students impacted by the 9/11 terrorist attacks. Designed as an outreach campaign, this program was delivered by bringing together small groups at community events to strengthen bonds with others and to share coping strategies to enhance resilience. Another program, also using a structured, small-group format, sought to improve coping skills in children and teenagers to build higher resilience and thereby reduce anxiety and depression. Neither program has been validated with older adults. Furthermore, to date, interventions targeting resilience in various populations have been primarily pilot programs, with small sample sizes and little if any evaluations of participant outcomes. These authors could find no published randomized trials for resilience interventions. Finally, this review of the literature identified no other comprehensive reviews of resilience interventions than Windle et al (2010) , although more recent single study publications are included. Most programs targeting resilience recommend approaches that could be successful rather than developing, implementing, and evaluating interventions per se. Some of these strategies take a public health approach by suggesting general ways to prepare for challenges before they occur, rather than individual assistance for those who have already experienced adversities. One example is the APA's campaign to increase awareness of and provide resources for building resilience. 1 The APA's Resilience Tool Kit recommends approaches to building resilience, including maintaining strong relationships and social support; becoming active in the community; thinking positively; and maintaining hopefulness. The APA's program, like others, has not been evaluated for its impact on resilience.
Although older adults appear to be an underserved population in terms of resilience interventions, research with specific groups of older adults facing adversities may be useful in developing interventions. A study examining resilience among older US veterans suggested that multi-dimensional approaches incorporating a focus on social support to achieve an outcome of reduced depression may be appropriate for building resilience with other high-risk elderly populations. 51 Elsewhere, a review of suicide interventions identified 19 studies evaluated for use with adults age 60 years and older, most of which focused on reducing risk factors such as depression and isolation rather than on more positive aspects of positive thinking, coping skills, and/or social support. 52 The interventions reviewed used various outreach formats, including: education and support; interpersonal psychotherapy; small-group, community workshops; depression screenings; group activities; and individual counseling. 52 Interventions emphasizing optimism and positive emotions may be particularly effective in building resilience. 13, 24, 34 Research highlights the importance of increasing positive emotions, such as through cognitive behavioral therapy (CBT), mindfulness, and focused activities to enhance happiness, with the conclusion that doing so can improve resilience and boost wellbeing more effectively than reducing negative behaviors. 3, 6, 13, 24, 25, 28, 30, 41, 43 Some studies with children and adolescents 49 have recommended smallgroup therapy or coaching to enhance participants' problemsolving and adaptive coping skills and optimistic thinking to improve wellbeing. However, similar group interventions with older adults have not been reported so it remains unknown whether this approach is translatable to other populations. These interventions also included resilience programs targeting older adults (age 65þ) but only in a peer-support pilot program format in which older volunteers provided social support to bolster emotional resilience. 49 Elsewhere, research has focused on building resilience through older adults' ability to savor positive experiences; activities to encourage anticipation of future events; and tools to strengthen relationships that trigger feelings of happiness. 6, 19 A review examining the relationship between happiness and resilience demonstrated that interventions to boost happiness through optimism, gratitude, and positive emotions also have the potential to build resilience. 19 These studies have used a range of activities to boost happiness, from behavioral, such as by writing about feelings of gratitude, to motivational, such as by developing specific goals. 19 Interventions to increase happiness have asked participants to count their blessings and practice an act of kindness toward another person. 19 The same research group conducted an intervention demonstrating that making journal entries of gratitude was associated with higher wellbeing. Elsewhere, a series of happiness studies found that students who directly dealt with negative experiences by writing or talking about them were able to cope successfully and subsequently reported increased wellbeing and physical health. 19, 53 Most of these happiness interventions have targeted younger populations with a high risk of suicide. However, research suggests that successful happiness-boosting strategies are similar to those suggested for older adults and may serve to increase resilience, as well. 6, 19, 54 Incorporating physical activity may be an effective alternative for supporting resilience among older adults. 30, 54 Engagement in physical activity is a characteristic of resilient individuals, and resilience in turn has been shown to improve healthy lifestyle behaviors. 9, 30 However, no designed interventions to test the impact of physical activity and other lifestyle behaviors on resilience among older adults were identified. Finally, research indicates that personalizing resilience interventions, rather than using a one-size-fits-all approach, has the best potential for older adults. 24, 28, 54 For example, interventions may include adjusting daily schedules and activities, building To examine loneliness and resilience among older US veterans
US veterans Yes
Stewart-Knox et al, 2012 44 To examine BMI, obesity, and resilience Adults age 43þ Yes adaptive coping skills, and/or focusing on emotional regulation to ease bereavement for surviving spouses. 28 Other effective interventions may emphasize the strengths of older adults, including the ability to establish and maintain social connections, willingness to help others, and desire to engage in the community. 3 Volunteering and other social or community involvement, perhaps through organized senior center activities, may be particularly effective with older adults who experience loneliness or a desire for social interaction. 44, 55 Senior centers bring groups of people together to engage in a wide range of social activities, such as day trips, meals, cooking classes, and exercise classes, and thus are well positioned to connect older adults with peers who have similar interests. Very little research has been published on the role of senior centers, but this approach holds strong potential for resilience interventions targeting seniors.
Discussion
Although resilience remains primarily a research topic, certain areas, such as the definitions, characteristics, and outcomes, are coming to a consensus. Numerous tools have been designed for measurement, but of the scales available, no true gold standard has been determined. Based on the evaluation of 15 resilience scales described earlier 15 as well as findings in this review (Table 1 ), a few of these scales do have strong properties (i.e., reliability, validity, internal consistency) and potential for wider application. Among the scales presented, the Brief Resilience Scale may be the most highly recommended for the purpose of informing resilience interventions, based on its appropriateness, short length, and reliability. Various studies have demonstrated that mental, social, and physical characteristics all play an important role in maintaining high resilience. The strongest evidence indicates that mental factors including adaptive coping, optimism, and positive emotions as well as social support/connectedness are necessary aspects of maintaining high resilience and would be critical to an effective intervention. 6, 7, 10, 13, 14, 16, 18, 24, 25, 28, 30, 40 Finally, many researchers agree that physical characteristics play a role in resilience, although not as significantly as do the mental and social aspects. Designed resilience interventions specifically targeting older adults generally do not exist per se. The majority of existing initiatives have targeted high-risk younger adults or military veterans at risk for suicide; most have been strictly academic research studies with methodological weaknesses, small numbers, no evaluations or outcome measures, and are not scalable or validated for older adults (Table 4) . In related research, interventions focusing on expression of optimism, positive emotions, and gratitude have shown promise in increasing happiness as an outcome to subsequently boost resilience, 49 ,53 yet these too lack strong methodology, evaluations, and have minimal documented success. However, positive emotions appear to be the critical mechanism for increased wellbeing in these happiness interventions and could potentially have the same effect in resilience interventions by improving coping ability, optimism, and enabling people to face challenges more effectively. 49, 53 Meanwhile, this review found no tested interventions incorporating physical activity to build resilience among older adults, despite research suggesting that physical activity is an important factor of resilience. 30, 44, 45 Despite the lack of critically designed and evaluated resilience interventions, there are valuable learnings from aspects of these programs, such as the focus on expressing positive emotions, gratitude, and optimism, the role of social support, and coping with negative experiences by writing or talking about them. Research studies focused on improving adaptive coping skills, for instance, have shown promise in this approach to building resilience and thereby reducing anxiety and depression as key outcomes. The role of positive emotions and optimism, primarily through expression of gratitude and kind acts in happiness interventions, is also notable and may be effective with older adult populations, as well. Key outcomes highlighted in these existing studies include greater wellbeing and happiness as well as reduced depression and anxiety, along with better physical health. As such, interventions designed for older adults may benefit from identifying these outcomes as important measures of success. The lack of evaluations of current programs illustrates the need to critically evaluate each intervention design with identified outcomes, such as those described here, in order to make significant progress of the understanding of how to enhance resilience among older adults.
Future considerations
Considering the types of interventions that may be effective with older adults, examining senior centers as an appropriate setting for resilience interventions is a logical recommendation for developing initiatives for this population. Senior centers are likely well positioned to implement resilience interventions for groups of seniors but are often faced with barriers of lack of staffing to deliver programs and effective recruitment strategies for seniors who may benefit most from planned activities. Research also indicates a need for multi-dimensional interventions to address resilience including mental, social, and physical aspects critical to developing resilience. 51e53 In addition, researchers need agreement on a brief, effective measure with concise questions to provide evidence that resilience can change over time. Establishing a standard tool would facilitate the design, testing, and evaluation of interventions across the scientific literature, enhancing study comparisons and facilitating intervention designs to improve resilience among older adults.
Conclusions
This review of existing research examined resilience among older adults for the purpose of informing a designed intervention. Findings revealed that resilience is most often viewed as a process rather than a personality trait; as such many older adults are capable of improving their resilience later in life. The key characteristics of highly resilient individuals have been demonstrated in various studies and include mental, social, and physical factors that lead to optimal outcomes of improved quality of life, happiness, and wellbeing as well as reduced depression. Designed interventions to enhance resilience among older adults to date generally do not exist; however, there are opportunities to benefit from the adaptation of effective strategies from other psychological interventions targeting this population.
